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m m m 

[oooi] #i§ m rt. ^~v^m<»z*b^/vmm*^-$-z>rtv^3-b\ ^(D^t^v^ 

[0002] m.m&*?iV&&<DWM. n^M^Y^y^^^-^^m 

tt7v*^mm<Dim.m^Mht£^x\^ 0 *tc. mw^jkte&^y-y^ 
[0003] 3*<D#])^zf^h*m^^*b^/v*j&m.x\,^mm*^'rz> 

^3*b&AsMi£%bZZbte£<%}lbtiX}d<9,=t7— ?^<DMi£ffi9t\z.Mm£frX 
V^o =7— ^^#^y^^KtLT«, ■aajx.fi. ^^K^--^h[-(Pro-Y-Gly)n-] 

[-(Z)Hb(5£<K Zfil-10teOT$y^^^6^^K^^L, rttl-200 

2003-321500) o 37- y^^^hTE*ja^*tt$^fcUTtt, 
-C(C % MartinbO=i7— y^hy^n-z^^^KrCGlu) (Gly-X-Hyp-Gly-Pro-Hyp) 

5 6 

(Glu) g (Martin, R. et al. Biopolymers 70, 435-444, 2003K\ Fields {Z£Z>"pe 
ptide-amphiphile" (Fields, GB, Bioorg. Med. Chem. 7, 75-81, 1999)fl5fli^§ivCl^ 
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[0004] U»U ^HSrC^ ft+mX*<Dmffim*b J &A;Mj$,K£<0, 3*b*£A;mJjfa it. 

[ooo5] *mwfc, =7—#>m<D3*tt/vmm&ttztfv^^F&£xfz(D£?te& 

[0006] *&Wfe, 

-(-Gly-X-Y-)- 

[0007] SU©««K:*5V^-C»4 % ±3*02|s:»^©-«^K34fl:*»3&^-5^«fe 
[0009] [|^l]01f*> ^PJO^^K3*#:*5j:^^^^^-r5=i9-y^#3* 
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[ooio] *«wri, ^y—^mmn^m^^^^Y^mmm^^mmm^^03 
mm\:£^xmzvtc^iF}?3mft*-^yh*mm-rz>o *&mt*tnt, z.<d^ 
W3&&=.~vb&m}&m&ku 3*b^mm*mttmft**ftm-ttm* 

[0011] ^?-h'3mfc*-~vb<DMm 
-(-Gly-X-Y-)- 

mX±, -(-Gly-F^o-Pro-)-*fcfi-(-Gly-Pro-Hyp-)-(Dj^«93gb^^^OS*«3t 
0 -(-Gly-FVo-Pro-)-*/c{4-(-Gly-F^o-Hyp-)-(Diil«9igL^<5ir^^-t-2.0«l 

5-3oum<D^^v<Dmm^ikm^xis<t, ^m<D=iy-^tmm^^3 

mm: ^y-?^mmm j ^-rs 0 
[0012] ^mm<D^y^v3m^=-^hn, 3m<o-<y°^h^(t>m^n. ^MfuD^y 
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-(-Gly-Pro-Pro-)-*fcfi-(-Gly-Pro-Hyp-)-Oi^«3jgb^?r^<-^-^ N #lx.fc£> ^ 
y?-h*3m&ft*±{£X% X<D30%£X±frProXhQ. Y030%W±^Pro*7ci2Hyp 
XhZ> 0 L^^L, (Gly-Glu-Arg) n (Mechling, DE. et al, J. Biol. Chem. 275, 
14352-14356, 2000) , (Gly-Pro-Nleu)n (Nleu = N— (yzff-/^V^; Goodman, M. 
et al, J. Am. Chem. Soc. 118, 10928-10929, 1996y£b*i>$cfete3#:b J £/vM&&M 

^i-^t^mhnxm^^m<D^^3m^tt^<Dx^m^M\,m^m\. 

-0^.£V\ ^T^K^, r-(-Gly-X-Y-)-0#i93SL^^^^5^*3t^-f- 

5 J tti. ^^h°(Di-^xcoT^;Mmm&-(-Giy-x-Y-)-(nmvMvm&&mT% 

(-T^t>^3# g r t}CGly^r*i--5) i&BfifcfcC r<D±9^«9:gb^^U^V ^ 

^^•^^v^«J:v^i^ic?lc-t-S 0 fcfcU &fete3*t>i£Asnm&bZ>tzit>iz 

it, -<zf^v3M^^<D8o%sx±. m-&is<fe9o%sk±<DT*ymnz?w 
[0013] ^mm<D^^v3m^^yhn, m-mM^m^^h^^m^^m^ 

Xfaizm^z-rtiz>£?iz&&&itz>zki££Q, 3m<n^^-Y}£?\^tim\^fet£3 
*h^tvmm*bz>^t*m±\^ ^^-V3m^=>-~vht-r^\ ^^/umm. 
zMf&z&zzttfxzzo z.<Dt%. ^^¥3mw-*<Di*mttfe2*m<D%i>5rte. 

m*M<. 3*m<Dmmm\*m3k&£mtiv\,\ 
coon] ^m(D^^3m^~)yh^mmir^^^hitm-<DmM^m-r^o ~ 

<D^b\M. ^^V3mmm^X3*b-&/vmi&*l&&irZ>b%K, *?w?<d 

^vzmmm iz£^x&f$.-rz>z.b&xzz> 0 mMmo-GOT^mmm, #*l< 
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[0015] ^mmv^^b^mfc^-vhiz^^xn^ ^i,<\t3m<D^^Y<DT^/m 
ic£<om&£itxi>±\<\ 

[0016] ^^R3*fr^yhcP-frEfe?fc 

etal., FEBS Lett, 398, 31-36, 1996; Ottl, J. and Moroder, L. , J. Am. Chem. Soc. 
121, 653-661, 1999; Koide, T. et al. Bioorg Med Chem Lett. 14, 125-128, 2004) {C 

^mm^^^h^^m^^^ticxmm-r^t^x^ mm^ ^ 
7^3m&%M)$-tz>3me>'<-77-vm<D5-h^ 2mmmm<?>cysmm&, mn2 

[0017] Z.<Dl?mxn. *i\ im<DCys*^-rZ>mi<D^3-Y\ 2te£>Cys£;frU ^(O— 

^(Dsu.m^m^fix\^m2<D^zf^Y^x^im(DCys^m^m3(D^^-¥ 
%&f&-rz> 0 sHmv&mmt^xi^ ^y^^<D^mz.i6\^x^bM^mm 

mi<^^^tm2<D^^t^^y^^^xm^^x^^2mi^ 
zmfc-rz* cys<DSHmk*?v&i?x/i'7^&&\z£m&^5&m^m&ffi 
^m^^^x-m^bnxio'o, mm* ~^(D^y p ^m±<DSHm^v^> 

z^tzzt iz.x'o, cys$%m&m Az.*j*/v7^&^t^zf^2mfc* : j&$Lirz>z. 
t&x$z> 0 mz. ^^v2m{£<Dm2<D^7°^h*<D&m£ftfcsHz&mm&mz 
avmrntu ^xmm^^2m^t^3<D^^t^mm^x^^y^ 
m&\c£<9i&&£it%z.bizj:<9 > ^m<D^y^3m^n^t^x^ 0 
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[0018] =iz^£d£23^£&£mm&l£±& 

(mi. 3) Q ±m<D*mw<D^y p ^b°3&fc^-vh<Dmm&mB.x*tkw:i-z>t. 3# 
[0019] ^^-yv^s^^-fr^it^w-rs^-^^^^^crv^^^^^*, R-fett 

[0020] *mw<D=i7-y>'mft*M&mz. mEJzm^-^frmmztix^^&b® 
a^A^f*. mtE^m^—^xDmmiz^^xmmt^x^^, bseom 

o 

[0021] ^mia^^^Kai^Srii^^H-r^Clirt-J;?), 3^o=^-yvfc 

fi, COIDE£fc(Yasui, N. and Koide, T., J. Am. Chem. Soc. 125, 15728-15729, 2003 

)iz£^xmfe£tiz&m±&&&mwEDF)&&ffim%i>^7~7>mm&^ 
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[0022] ur^mmm^x'o^mm^x^mm^m.m-r^aiK nmmitztibommMizx 
[oo23] tkTo-mmmK&^x}^ r^ymn±xL-^mmi,ti 0 m^^m^xn^- 

#7-k:Cosmosil 5C18-AR 

mm-, a, o.o5%h])7^*vmm/* 

SS:42^C 

tpF^frfiMALDI-TOF MS{Cil9|^^bfCo 

afelfc^J 1 

[0024] fvo-n^-GM^v^mmmt^^ifTY^yY^^ms) 

N-^W(SH#): 

H-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro 
-Hyp-Gly-Pro-Hyp-Gly-Pro-Cys(SH)-OH (IE^J#-^- 1 ) 
M-^:?W(Acm, SH#0 : 

H-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Cys(Acm)-Cys(SH)-Gly-Pr 

o-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-OH (BE^J#-§-2) 
C-^=pK(SH#): 

H-Cys(SH)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro 
-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-OH (IE?lJ#^-3) 
[0025] ±IE3@0-^^m«> TrtA-PEG-^Jig mmit^HM) ±, ii3ttf>FmocM 

m&f&mizxm^istzo mm^mm^mr^ymt^x, Fmoc-Hyp(tBu)-oH, 

Fmoc-CysCAcm^OHSoiT^Fmoc-CysCTrtJ-OH^ffi Lfc (Pfc-Jf-: HypStfifctO, 4-fc 
Kndr^oy^; Acm, T-fe-hT^K^^; Trt, bV^) a 
[0026] 2)-<^KcD^Jigd^0^t)mUi:^g| 
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— /W#0.25 ml). \ t 7r=&**Ff-*— /K0.125 ml) , W7/^og^g|(4.125 ml)£ 
fi^U Mt?ll^P^^#bfc 0 mmZftt^^hli, ffi5fem<D^— J r/i>£Mx. 

[0027] iP^^^/^wK^MtC^^^^^KSJrfexL-^h^-^Bfe 

1 ) M-^^KOt°y *J»sW7=zz. Mt : U-^f^-Y (Acm, SPyftO <D&f& 

M-^^K(Acm, SHffc)25mg (11.2 /i mol)£r2 m M EDTA£r&tj»50 mMg^^hy 
?-k(pH 5.4)[^77- A]f~*g#?U 2 > 2'-^t 0 y^V^/V7^K(49.5 mg, 225 
mol)^«lbfc2-^ p D^?/-/Vt^^#fflMT, l&^K/S^fCo 
£j&bfc S «J«>«:, HPLCfc-CflMKU «nfc««Ui:o 

[0028] 2) M-^/^K (Acm, SPyftO iC-^^K (SHttO £0^^o2*fl^fcf;i£-5M-C^ 
"v— (Acm, SS#0 

13.2 mg (5.66 n mol)<DM-^7°^-K(Acm, SPytfc) £0.66 mWW^T— AlZ.f&M 
U r*l*14.7 mg (6.79 n mol)(DC— <^K(SH^)^^|Lfc0.735 mltfW^r 

S «J«>tt, HPLCfc-OltKU &i&3£iSIUt, 
[0029] 3) M-C^-r-^— (Acm, SSffc) (Dil^6tS-— ho \f]}^^;VV^.=-Mt : M-C^-f 
— (Npys, SSfc)©£-fifc 

10.3 mg (2.35 ^ moOCDM-C^-^— (Acm, SSffc) £0.412 m^y^/V^ng^/ 
BMK1:2. v/vMcJgflpi- So 3-— hn-2-fc°y^>^/^^/^DyK(l.l mg, 5.87 M 
molW>Pl«t0.6 mltfDhy7/W^-aftifc/sraft(l:2, v/v)te«tf*U ^^KESfctC^ 

. HPLCtCT^aSb, fcfcrEtfftUt, 
[0030] 4) M-Cy-f ^— (Npys, SS#) «tN— <^^K (SH#) ^T^jg^> K*»?K 

3.9 mg (1.81 m mol)ON-^^K(SH^:)£0.39 mltf>Buffer AM*g$?U C*b£8.1 
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mg(1.81 u mol)tf)M-Q?V-7— (Npys, SSftO^filUiO.81 mlOBuffer AlC^jfL 

HPLC(4.6 id x 250 mm) (CTftSiU ^f&SlLfCo ^Lfc^^KSfi^^^h 
i3MALDI-TOF MSfCjlO B t^^X^^t^VmUto HSlHKM+H)* 6458, attffi 
(M+H) + 6458 0 

[0031] g zm^ &z m fr T mft 

1) R--fe^^h/Vffi!l^{Cj;^*3t^f 
_kfE*Hy^$c£, 4TCt£T7k-e5te{^$>U SO^twfflV^Co 

M:JASCO J-820^1- PTC-423L M$iJ^^®^^bT^^ 
-fe/Vg : 0.5 mm 
SO^ScS: 210-260 nm 

^&<9ii<^:0.2 nmi 
-*>3r-\'>'iiL@!E : 50 nm/min 
^7K>-^.:2# 

^S:100 mdeg 

4, 30 N 40. 50, 60. 7012 
[0032] &&&m4Kvk-r o mfr^-<D&niZ.&tfZ>*^<?bM-Z, 225 nm(;ijE<Z»;/-?vl^ 

So 225 nm(C^{t5^S¥^/^R^([0]mrw)Ofitt^, ^^©ny- y> 
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[0033] 2)mn-tem\z£zm&?-<DM#T 

fc(Pro-Hyp-Gly) -T^^4X:iCX7^X2(miZ^m\^tc 0 ^tl^Microcon YM-100 

8 

(^sioo.ooo^s/M &m v ^xicfcxmfmm&iszte^tio mm&HPLcxft 

[0034] Mft^Mfc^t^zf^WZbAsb (6%) tePg^i©ig£i§^U^o7io 

I^C-<^mS^i5^I^^T^y^«^*^^S, (Pro-Hyp-Gly) -T^hlttfr 

8 

mm izzzjz&mmms&Kx^zbtimzihZo 

[0035] *££=3&g££fi£&fcim<fe&£ 

1 (D-^^K3*#:^y h t ^ CPro-Hyp-Glyi^«93gb^*BB^J<h-rS^ 

[0036] -<z7^h*mAfcbL-X, £ir<D3mm<D-<^v^m^^tc: 

H-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gl 
y-Pro-Cys(SH)-Gly-Pro-Hyp-Gly-Pro-OH (IE^J#^-4) 

H-Hyp-Gly-Pro-Hyp-Gly-Cys(Acm)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-H 
yp-Gly-Pro-Cys(SH)-Gly-Pro-Hyp-Gly-Pro-OH (iB?lJ#-^5) 
H-Hyp-Gly-Pro-Hyp-Gly-Cys(SH)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hy 
p-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-OH (IS^J#-^-6) 

[0037] mmmibm^mKxv3m^^u «A&$r ^x<o i mm^&ztLtczb 
«:*«ut, z<Dx?#-3mte&nmm2bmmizi&uTxm$r^ku R-&tt 
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[0038] X?#~3m&(DXhy?*m&(l0mf>/mL) ?r4 < C<D7fcT'12^t^%f?Lyc: 

U—fMlSx^ML^MW^MM (SALD-700) £JB V \ 4^1?^— If ScS405nm 
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[1] 5£: 

-(-Gly-X-Y-)- 

[3] wiaaiH©^^-K©5*>» 2ffl*s-=&*v j eixio©cysSfcaiSr^ru, ffeonsa^oeo 

Cysmmtt-?^ ftjftgl$fctt2tcG*®'<7*?-K31:tt. 
[4] fltB^^K3fi^^^-e, XO30%^±^p r0 T-fc«9, Y(D30%W±^Pro* 

fcttHyp-CfcS, ff^^l-3<DV ttd^-fE^O-<^K3fi:«c 0 
[5] »*«liB*O^^K3SflcS:K3ii-5^jfe-C«>o-r. 

lfilOCysSrWi-SJglO^^-K, 2«©Cys«r^rU -t©— ^<OSH»3^felS$ix 

^l<D^^Ki^2(D^^Ki^^/V^K^fci?)^^r^^K24#: 

IE«o^^K3*^co^^ot:-4or^^-ei^P^w±^®i-?)wt^mi 
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[05] 

91% 

100-1 1 
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